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(57) Abstract 

PROBLEM TO BE SOLVED: To &uppr988 the increase of 
number of processes to a minimum and to pro^nde a 
method with which a contact hole of 0.35^m in caliber 
can be formed easOy in a reiiabie and accurate manner. 

SOLUTION: After formation of an insulative film 3, 
having the etching rate lower than the etching value of 
an interlayer ir^ulating fflm 2, on the irrterlayer 
Insulating fflm 2 to be formed on a semiconductor 
sutistrate or a conductive layer 10, the etching 
iTBatiTient part of the insulalive film 3 \s formed on an 
aperture part 12 having a tapered end part 11, and a 
contact hole 15 Is fomied by fomnlng a main body part 13 
by etching the interlayer insulating fDm 2 using the 
aperture part 12. where said end part is fonmed in taper 
shape, as a mask. 
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(54) i^m<D^m ^m^mm.iBLXs^<r>wM:^m 



(57) [^i^l 

^«lS*lf£UT, ^S^iifei±^3<Dtt^X«>^>y5!lSa€: 
1 1 ^Wr^^?LBl$ 1 2 icJ^fiKb. ^^s^ 




( 

1 

m^mRzJ^m2<Dmmmmmtf)^c(Dm\zmm'^tixm 

-dx. m.zi>i^ ^ hyts—)v\^. ^^mr^^Bf^^ifti^x 

^i!)^^mn^:^\^\zmjj:i>^K)m\zm^^nrzy^-/^-^ 
mx^t. m\z\^^ (Dmmmmm^iYvxm^'^ 
tifc. ^7'-/'i-^mA^(Dm:k^m^^B\zmm^ 

wr -6 ^ ^ t m ^ ^ ^ n T «i fiE ^ n T V i s 3 > 
[mj^ms] ^mmmmm\t. bpsg^, 

imi^ms] mmm\^m\t. hto^ imumitiy^j 
^^tixi^'^^m^^miit^m^m 1 x\t2\zfE,m<D^ 

^-r^mn&^zm^i.. ^^Hi^mf^^^-z^^^zm^^n 
ftm^m^^T.^ t\^xmmmmmm^jiy^>^mm 

[^^3^71 i¥^mi^m^:^\tm^(Dmmm±\z. mi 

cfcot)(£i^xu/5^>^U'-h ^^-r ^f(tm\^mRzsn 2 
<Dmmmmimh^c<Dm\zmmi^xmmi^^^^iyf^ 



2 ) 1 0 - 5 6 0 2 1 

2 

mmmm^jiy^>^^Mvxz}>^ ^ 
•r ^ ^ * i# ^ t -r ^ ^ ^ #^ ^ ^ <^ m it ^ o 
[ii3R3i8] ^mmmmmit. bpsg^, ^imit^ 

t:^WLt'r^m^mey.\t7 \zBm(o^mi^mm(onm 

10 

[it^:^9] ^m2(Dmmmmm\t. mi(Dmmmm 
im^^^io] mmmi^mit. hto (iiiia^ibi^u 

[if2^JSl2] rX^iJ7 hits: 1 . 2 JI^JlTJCffilx.^^ 
[0 0 0 1 ] 

:^m\zm'r ^h<Dx^r) ^ w\zuL'<\t. umf3izi>:^ 
®i :^ ^ n -r ^ <D -tf ^ ^ . 

[ 0 0 0 2 ] 

hn'^-)v^m^r^yjm^zmi^x\t^<<Dm.mf)m^^ 
M^it^zi^^^^. zi>^^ h:!t^—)i(o^mitf)^M^^^zm/v 
7^^m<Dm^f)mB^tix^xi^^. 

[ 0 0 0 3 ] mpL\it. ^mW^m.^mX$>^ l 6:<:^\i 
40 ^yhi$^-r:h^-;/i^^>yAr^irXp^^U-016Mbi 
t DRAUXittzi>:$^^hmf)^0. 5umm&. X64 
Mbit DRAUX\tZ2>^^h^f)^0, 3 S timmm. 
^\Z\t2 5 eUhW DRAUX\t::i>^ ^ hmt^O • 2 

5 mmm tn ^ mizWimit-^ nft:3 > hn^-jKo 
mii^f)^'Z^^tu^x\^^^. 

[0 0 0 4 ] ^^^<D:2 >^ h7t^'-)\^(Om^'^t^(D^m 
:£|g4 ^#RSUTift^-r^3^^f^. EI4 (A) (c^$n 

50 (B) T^-r^fC. Ui^7.h mUi^7.hZ 



( 

3 

m'^izm4 (D) \z^-rmiz. ^uz^t. h s ^m^ 

[ 0 0 0 5 ] X. m^\^^mw-4- i 9 e 3 i 5^1^^ 
\znB.m^tix^^^mu:^m^m^rix:tiV . m^yj^^z 

^^^^ U U 13 >±\zm^-r^o :k^z^^^V U :3 
>®^T--/i-i|:^f::x*y 5'>iJ?'l/. co^ — A — ^^fJ 

[ 0 0 0 6 ] 

M7:>«04 (B) (Djimx^^^ti^ami * \z^Oj^^ 

^tiXV^o<DX. WLMfJiZJ >^ ^ hyt^ — )l(D^^\z 

ui^ysh^mmizmytrnm-r^ii^^mfi^i^^. 
[ 0 0 0 7] Lf)^Lfs.fi^^. m^mm'^mf3,:^y^y/^'- 
(DMi^mit. mm-t^^^^zmm^n^t^oyxhy) > m 

^ti, mW(D \ ^^7.y^-j (2^:^3 6 5 nm) X\t. 

0 . 3 5 iim\^TCD}y-J7s h 5^ - > J^fi^T ^5 ^ (itii 
^tS.\,^. XK r FX^'>-7U — if — 
2 4 8 nm)TJi> 0. Z b umm^<D n9 - > ^f^^ 
't^Z.t:\%'^^X^^t^. 0. 2 5 umCD/^i$^^>(D?^ 

[ 0 0 0 8] X. w,2(Dmm^\t. ^ziy^ ^ ht-s'-)i 
^i^^Wis mx\tT ji'^zLO (ai) mo^^mizx-o 

x^ii^^mummm^m^-^titzo . u-^. >.3>-h^ 

[ 0 0 0 9 ] Vt-DX. ^^U S>U a 
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'r^ijt^o:>:fjm\z1^\^^x\t. ^^Z2 >^ ^ h^^-)V(Dmn 

mf}^^^<D\H^f}^Wim\zm^^ti^^. m^o^^w^t^ 
[0 0 10] :^%0jcoae^i^, ±BEi^rzVt^^Wi<D^!^ 

ticD^^ □S;:)^ 0 . 3 5 um}^T<Dzi h4^-;U€r 

^m\zK'DiEm\zm^'t^:^^^mm-r^'h<Dx^^. 

[0011] 

m^-t^fzi^. m:^^\z\t. i^T\zfs.m,^riftj^of^^ 

m±i,zm^i^tirzmmmmmiLmmmf^mm±^zm^'^ 

mmi^iz^\-f ^nxi^^^:=i >9 ^ hyt^—)i^x$>'z>x . m 
zi>^ ^ vf^-)v\t.. ^^mm^^mim^iki^x^i^^ti 

20 itmmmm^(D:^^w>^(K> 1 mmtf'^^^^^^i^^^m 
tv^^\^\z^n:ti^K>^\zm^'^ntz^-n-^mx^t: 

t^^m^mwxi^y)^ xm2<Dmm^vx\t.. 
^WLx\^m'M.<Dmn.m^\zi^^'^ti^mmm.mL^±.\z. 
^mmmm^m(DJiy'^>^u — ^(T^Mct o t)fs^^x>y5^ 
>^u- h^^-r^mm^m^m^vrz^k. ^mmi^m 
fc. m^<DJiy^>^mm^mvx. mmBi^mcbwx. 
y^>^^m^^'r--n^t^^^^'r^miim\zmj^ 
^^i^^^^T--/^^^zm^^nrzmii^^-^ t 
30 Lxi^mmmmm^:x^y'^>^^mvx:i^i^^^m^^ 

7^:^^x$>^. 

[0012] 

imm(Df^m} :^mm^zw^^^mi^mmiRxf^a:>m^:^ 
±ff^Lftmutimm^^mmhx\.^^m'^^i^. =3 

m<D JL y ^ > {f u — h (Dm^ 0 h i&l^ y ^ > ^ u - h 
^m-r^mm^mf)^. ^-/^-'i)t\z:s:y^>^'^ti. 

Sx-/^ — 4^lCX-;^>i^$n/tg|5^Sr*7X^ i: LT® 

40 mmBm^::Ly^>^'r^(DX. i 

xho , 3 5 um&.T<oam^m'r^^mu:2 h 

tCK r FX:^">*7 U — if — X5^!y Sr^sBIBt'tl^f, 
m) TJi. 0. 2 5 umi^y<Dnm^m't^^mf3:Z2> 
^ ^ Yit^-)\^^^B>\Z^^^^^t^'^^iLt^^. 
[0013] 

\>xt\z. i^^^'^xz^^^^^mm.^xs^o^m 
50 1 ^{is€?»icoxg<D^iis^'r^®igT*^. 



( 4 ) 

[0014] fin^. mi (A) -lai (D) t^. :^^m 
1 1 ^wr^^TLSB 1 2 {cf^fiKb, mut^ 

[0 0 15] f^. 134' Ifi. jllCtr^fi^^nfcgB^^^ 

f-SB P S G^^tUi:/^X-7S i O, l^^75^(Seffl$n 

FbI ^ii^M 2 ± fl^ ^ $ n ^ 1^ 3 O X *y 5" > y 1/ - 

^^^^\^^mht$,^mz'r^^\z^K>. "to^m^ii^m^ 20 

[0 0 16] i^%m\z'^^i^xmmv^^^^^m^m<ow&. 
H^ias (A) (B) ^m^\^f^f)^^n^M't^. IP 

:*:^^B^^H, <Dm^Pt\Z\^\.^Tt(DJiv^> 
^Vi\^t:L^^^m (A) R^X (B) tC^-To 

[0017] ipt>, S3 (A) Rti^(B) ^m<Dm 

Vi%\zi^\^x. V v^'cm.niST.^'yX^Xz^^n-^W 30 

J- ck e S ^ i4 X *y ^ > ff o O X 5/ ^ > U - 

^^^^^yj^-r-S I^S|i6^14l9iox^:/^>i>^t-- h ii^^g 
ii^ 14 ^ t c ?^ ^ $ n ^ X y ^ > y ^ 0 W □ SB C7) 5" - /X 

[00 18] -^^0, mt^^^^iPfl.^\Z. X'v^>^ 

U V^^^^^c^z-r-S B P S GUTJl, :SLv^y^V-Vif^ 
0. 9mn/minT^0, ^ ^ ^ BS^iS 40 
<D9 0** LTl.i^(7)(C^b. 1^ - <D T ^fb U 

3>l^ (Si, N ,)^:SLv=^y^\^tz^^\Z\t. ^Rt"- 

0. 6/imXmi nT^-:?:^^ 

[0 0 1 9] X, UT, ^um'ci^') 

(HTOii) €:^fflLT|B!-(?D^f^^'^X*>^>if L/fe^ 

^>^U-KtiJ^O. 8 um/m i nT^o;^Co — 
2j^'J >^^±fSchl^-^{^TX^>5">i5^bfc^^ 
tCft. ^^x-/^-:ftSt^BS4 O^ihJ^O. ^60X»y^ 50 



1 0 - 5 6 0 2 1 

6 

ly^V—V \tm 0. OSAimyminT^ofco 

[0 0 2 0 1 '^^x. ^mti^-^^y^ ^ vit--)\/(Du^u 

g^lWi^^bi^U (Si, N ,)^Sr<S&ffl*rS^7!l^M^ 

[ 0 0 2 1 ] *^^tc5^v^Ttl, ^ ^ 16^14 J^»cj^fiS:^ 
n ^ □ © 5^- Z'? - ^^5Sg5 S Bfl J^iifel^ O X *y ^ > ^ 

;U^^fi£-r ^*75>^ai3f5^o B P S G ^ ;^ 

ti^{t;'>'J n >^ (Si, N ,)^*iESbTx-/^>yit 

fcis^-r^ n >:7 V'^^ — )\/Wi(D^u^o:>u^\zn\^x 

[ 0 0 2 2 ] ^tc. 2^^B^{::;^l.iTH, ^^HTO^^ 

3p 6 I @ J r ^ V i T IB ^ ^ J c ^ 5& r s i^:- ^ Tif^ ^ 

<. zLf^'^<Dmmz\%u^f^\^^t.n^%\\^i^tb^. X. 

[0 0 2 3 ] *^H^tCi^(.^Tf^. ±sHLfc;^^(Cct 0 ^ 

^^^«±xji^:i:<75^m® 1 0 ±(cj^^$nfe@rBi*6 

iikl^2 <h^€rp1$§^^f^ 2 ±(Cf^^$nfc:. ^^^fsl^^ii^ 

l^2CDX^y5^>^P- NcDMJ: r^^{%,\^^':^v'i^y ^V- 
h^Wt-'SJ^aii^ 3 ^75^ e^fiSi^n^fa®^*: 5 fliSlt 

h3j^-;H5«, ^^SFp1*feSi:IK2 ^:^M.TJI^fiS$n;t 
JM^J^4^C02^f2^a55M 3 fkmrn^'^m^^iXX^X^^ 
^nt:L^m^'f^^<Oi^^^'^ 1 5 CO 1 1 6 t^^^i^ 

^^^ \ ^t^^^n^^n\z^iikii^^mzn^^t\.t:.'T 

-n-^^X 1 $Wr^P?L«Pl 2 ;&^^»7^ct^^AgB 1 7 
[ 0 0 2 4] ±aEb/c:^^flJtC'^^a >^i^7 h:!^- 

[ 0 0 2 5 ] 1221*, :*:%^tc9^'5^J©«s^S<0^jt:^ 



( 

7 . 

02 (A) -02 (D) \t. :^^BM\zm.^^^m^^ 

omm^^mm 2 0 t^c(Dm\zmmLrmmi^5 
Lfc^, 2 (omm^mm 2 o\z. g^i:*r^3>5^ 

^^□^1 2ic?^fi^u, ^i^isgiii it)^^-/'itki,zm^ 
^tiftmn^ 1 2 ^-^x^ i: uT^n 1 <Dmfi^i^mm2 

[0 0 2 6 ] ip-^, 2|s:^^^Jfc;^0^T«, WllBVftmi^ 

mojt^mtLx. mr^mmmcD^^^\z^mmmBm<^^ 

[ 0 0 2 7 ] j^. m:M:\zm^^tiftm^^^ 
m^<o^t)m^\^^tixm^^tix\^^^<Dx. &.mi(oj:m 

\zW:n ^^^m^i:m\z^\^^xm^ti^izJ:^:t—':/> 

[0 0 2 8] mt>. :^^m\z^^m2(Dmi^m\z^om 
^tsn^z2 >^ ^ h^^—)v<Dmiktvx\t. m^\t. 

1 (Dmmf^mm2 t^mmmmmm2<Dx,y^>^u-' 

Rxsm 2 (Dmmmmm 2 o t-fj^ccDmizmm^nxm^ 
^nrzmmi^ 5 t-is^t ^nri.^^ a >37^7 h:j^-;n 5 

2 S:^ LTJ^^K$n;/^)aiS?^Jt^a)2|s:^gi5$> 1 3 

mvEms^^Lxm^-^nrz^mmm^cD:^^^^! 3 

CO 1 1 3;5^6^n^:^f6](;:7f?j2:;:>^'D 

Vt\zm^^ ntz^ - /"^-^m^ 1 1 ^^-f^^pgu 1 2 
f)^^u^mxmi 7 M(c«. i^ii2<DgpBii^^iii2 

p^m^i^m2 2\zt^m^n. m^mmm^<D:^i^^^ i 

^t>^tixm^^tix^^^h<Dx^^. 
[ 0 0 2 9 ] *^<*:0»jtcj^i^Tti. ^m2<Dmm^mm 
2o\t. m I (Dmmmmm2 izm-^nxm^^n^^ 



5 ) 1 0 - 5 6 0 2 1 

8 

1 3 CDF^S 1 , f^. ^^F*9^2 2 <7)f^^ h . I^^fe^ 
[ 0 0 3 0 ] 2(s:^H^{Ci*^l>Tfi. ±fS(7:)^6£{C<^'pT, 

rx^^hlt^i. 2 Ji^Ticffii xylite: &g^^^^-r 

10 tc:^^Hjtc^^^ 1 (Dmi^mizi^n^^^^i^^m(DWM 
:^m^zi^\^'^x(omm:^^mm^m 1 

[0031] ^ilcif^t^T. 01 (A) tc^T^t::, M 

y- N 1 ^^m-r^BP s 01^2 o±tc^^t;'>u 3 

3€:*i5®"r^. ^^JC0 1 (B) \Z7F:-rmiZ. Ui^7.h4 

^m\^^xmyti^mm-r,^. ^to^ikmi (o ic^-r^ 

[ 0 0 3 2 ] t(Dmmi (D) {C^f^tfC. ^UvXh 
h7^-;H 5 OPM 1 . tiX^y f^>^^f^R 

^U5>;^ h 4 tc^p^n^^pSPo^PS 1 , , ^fb>^ 
u :3>^3(o^p^d. e t-r^ t. m 

30 ^n^. 

[0 0 3 3]I» = 1, - 2xd/tan0 

0iJx.tf> I. =0. SunKDm-^. zi> ^ ^ Vi)r^ — )V(D 
e^^PM 1: 1: = 0. 3 5 u m t Lj^c^-^. t^e^l^ 

-WLm\zmm'^nx\^^^W'm^WLm<Dx. y^>cfmm^ 

^miyX:ny^>^^^^miJ 250mTorr.x-/ 

^>y;^X<hbTC F4 XCHF, /Ar = 30X40 
/ 1 0 0 s c c m^i^^ ii5Jli^^iIim:^= 15 0 0 

w, mmmm=o. 95 cm, ±iipm^ias=4 or, 

TgBl[«l= -2 5*0 t't^t^^<ti^'):3>m<D7' 

(Dl^JPdli d = 0. 1 6 /X mt-rnt^^l^^T&^f'J^. 
[0 0 3 4] X> ^{bv'U n>^<^f^^5 0{CHTOm€: 

—M^f>^7 7 mtfs.^(Dx. rnuT om(Dmm6\t. d 
= 0. 3 2 umtrnti^i^^i^iJiMje. 2^^^tc*^iiT 

T 1^ ^ -r S i^MI < <^ /t i6 <7) ^ ^ X S J* i^:^ S 
[0 0 3 5] X. 3^%^*::^^^ 2 O:iff*:0tJ{C#l^T0 

50 2 'fe#Mb;i;&^e»PiaBtc^qgf 02 (A) \z 



( 

• 9 , 

^JAt^y- h 1 =&^S-r^B P S G^2 cr>±JC^{k 

2 0 ^mm-r^. :k\zm2 (b) fCTR-r^tc. u-^xh 
srffi v^T^^L^i^r ^(D'ikmz (c) tc^-r^ 

tC, ^^2OBPSG^20. U u >^ 3 RC^B 

[0036] t(Dm:m2 (D) tci^-T^tC. ^Ui^X H 

^^J 1 <^il'&(h finite. X^y ^"ViJ/^^RtX^^bv'U n 

>^ 3 0mm d tiz^wt^o 

[0037] X, mi^t:'t^::i>^ ^ — ;H 5 <^ P 

tmm^z. mz.\ft. i, =o. s/imco^^, nv^^^^ 

h3j; — jUOC^eiiPM 1: It =0. 35umi:bfc 

y^fl^^ffi:^ 2 5 0 mT o r r . X u/ ^ > <i: LT 

CF* yCHF, /A r = 3 0/4 0 / 1 0 0 s c c m 
ii5ra?fitmili^:'j= 1 5 0 0 W, m@PBlBi = 

0. 9 5 cm, ±^mm^m=4 ox:. r^mm= - 
= 0. 16 txmfrti\^0:\f^mfAm^. 

[0 0 3 8] X, ^{te^U a>fliOf^t30tCHTOI^^ 

—Mmf)^7 7 mtu^(Dx. m.HT om(Dmmd\t. a 
= 0. 3 2 umt-rtw-^j^^^^mtj^n^o :i^M.i^m\zt^\f^ 
Tti. E^(Dzi>i^ ^ hmf)^'^^n^fz:nxti.< . mo 

mmm^m\zmmn\z^^:i--^>^i^^m <mf)^'^m 

[ 0 0 3 9 ] <?»J;lt^. 0. 3 5 mC03 hT^: — 

^^tir;i:J>^^ h-t^-Jllzikii^^rx^^ hit im^ 

/mom) fil. 7 hf3i^(o{zMv. ^^m\z^Dm^ 

[0 0 4 0] 
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[^H^o^m] ^y.±m,^^vrzm\z. ^^^^\zw^^^m^ 
\tmmmmm(D^^^\z. ^mmmmm<ox.y^>ifU'' 

D * ^ X ^ b T^ffl b r ^ ^ifeiSiiii^oTap s 
mmmmm^x.y^>^'r^m\z^^x. amfi^o. 3 

[0 0 4 1 ] X, ;5^;&^'5ffiJik14M^^rp13^aM<7?^tt'(C 
^tt-S^i-^tCfi, ^^MPllP7&«j£<iBII^<D«ffi147&^r6l 

itm3i^^co-r. 3>:5^^ hcDfiMttti4 0 %i^±r6]±-r 
[^1] mi (A) - (D) \t. ^^m\z^.^^mi^m 

20 im2] m2 (A) - (D) :*:^B^{C^^^^^^^ 

g isi ig :^ o M <^ ^ ^ CO X i@ ^ Wi ^ f ^ ® la -e & 

[S3] S3 (A) - (B) }t. mmi^mo:iLy^>^ 

[04] S4H. t^^3i^cD^^^^S(DiaB:^j5fe(ci^tt^ 
xig^jn^^-r^ssT^^o 

1 -y- h 

2 -srB^^jife^, BPS cm 

30 3 -l^ji^iiM, ^il:'>U=3>^, HTOI^ 

4 ••• Ui?X h 

5 -^^^ 

1 0 V U :3 

1 1 -x — /^-gP 

1 2 -WPSI5 

1 3 •••2^#:^ 

1 5 '-n >^ {7 b^-Ji^ 

1 6-n>^iJ7h>J^ — ;K^^SI5 

1 7 -^AeP 

40 2 0 --^2 (7)®rp1lfeJ^]^ 

2 1 -mP^U 

2 2 -^rt^iSIK 
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